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(54) SUPPORTING MEMBRANE TYPE SOUD ELECTROLYTE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a supporting membrane type solid electrolyte 
fuel cell having high reliability, high output, and high output density per unit volume. 
SOLUTION: The supporting membrane type SOFC has an electrolyte electrode joined 
body 60 formed by joining a fuel electrode supporter 54 and an air electrode 56 to both 
surfaces of an electrolyte thin membrane 52, comprising a first solid electrolyte 
showing oxygen ion conductivity, and as a fuel electrode support body 34, cermet of a 
first catalyst and a second solid electrolyte showing oxygen ion conductivity, whose 
flexural strength is 500 Mpa or higher is used,. More specifically, the second solid 
electrolyte is preferably stabilized zirconia, containing 2-4 mol% of yttria or 3-6 mo\% of 
scandia.. An intermediate layer 38, comprising cermet of the second catalyst and a third 
solid electrolyte whose oxygen ion conductivity at 800" 0 is 0.1 S/cm or higher, is 
preferably installed between an electrolyte thin membrane 32 and the fuel electrode 
support body 34. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said fuel electrode base material is a supporting lamella type solid oxide fuel cell characterized by consisting 
of a cermet with the 2nd solid electrolyte in which the oxygen ion conductivity the 1st catalyst and whose bending 
strength are 500 or more MPas is shown in the supporting lamella type solid oxide fuel cell equipped with the 
electr olyte electrode zygote which joined the fuel electrode base material to one field of the electrolyte thin film which 
consists of the 1st solid electrolyte in which oxygen ion conductivity is shown, and joined the air pole to the field of 
another side of said electrolyte thin film. 

[Claim 2] Said 2nd solid electrolyte is a supporting lamella type solid oxide fiiel cell according to claun 1 which is the 
yttria stabilized zirconia containing 2-4-mol % of yttria (Y203). 

[Claim 3] Said 2nd solid electrolyte is a supporting lamella type solid oxide fiiel cell according to claim 1 which is the 
scandia fully stabilized zirconia containing 3-6-mol % of scandia (Sc 203). 

[Claim 4] Said 1st solid electrolyte is a supporting lamella type solid oxide fuel cell according to claim 1, 2, or 3 which 
is the scandia fully stabilized zirconia containing 9-12-mol % of scandia (Sc 203). 

[Claim 5] The supporting lamella type solid oxide fuel cell according to claim 1, 2, 3, or 4 characterized by preparing 
the interlayer who consists of a cermet of the 2nd catalyst and the 3rd solid electrolyte whose oxygen ion conductivity 
in 800 degrees C is 0.1 or more S/cm between said electrolyte thin films and said fuel electrode base materials. 
[Claim 6] Said 3rd soUd electrolyte is a supporting lamella type soUd oxide fuel cell according to claim 5 which is the 
scandia fully stabilized zir conia containing 9-12-mol % of scandia (Sc 203). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a supporting lamella type solid oxide fuel cell suitable as the 
distributed power source in a city, a cogeneration system, an automotive fuel cell, etc. in more detail about a supporting 
lamella type solid oxide fuel cell. 
[0002] 

[Description of the Prior Art] A solid oxide fuel cell (this is hereafter called "SOFC".) is a fuel cell which used the 
oxygen ion conductivity solid electrolyte as an electrolj^e. The cell stmcture is a cylinder method, a monotonous 
method, and really divided roughly into a laminating method. Among these, a monotonous method has the advantage 
that the power density per unit volume is also high, in order that generating efficiency may carry out the laminating of 
the thin high and cell, since intemal resistance is comparatively small. 

[0003] SOFC of a monotonous method is further divided roughly into a self-supported fihn type and a supporting 
lamella type. The outline block diagram of SOFC of a self-supported film type is shown in drawing 5 (a). In drawing 5 
(a), SOFC 10 of a self- supported film type takes the structure which joined the thin fuel electrode 14 and thin air pole 
16 of thickness, considered as the electrolyte electrode zygote 18, and inserted both sides of this electrolyte electrode 
zygote 18 into both sides of the independent electrolyte plate 12 with a thickness of 300-500 micrometers with 
separators 20 and 20. 

[0004] Since the operating temperature of SOFC 10 of a self-supported film type is generally about 1000 degrees C, a 
cell reaction advances promptly. Moreover, since internal reforming is possible, miniaturization of a cell and efficient- 
izing are possible. Furthermore, SOFC of a self-supported film type has many research track records, and dependability 
and endurance are checked. 

[0005] However, SOFC 10 of a self-supported film type takes long duration to carry out a temperature up to operating 
temperature. Moreover, it is necessary to use the expensive ingredient which has thermal resistance in the edge strip of 
SOFC 10, and there is a problem that a gas seal is also difficult. In order to avoid this, it is necessary to lower the 
operating temperature of SOFCIO but, and only by lowering the operating temperature of SOFCIO, resistance of an 
electrolyte plate 12 increases and a big output is not obtained. This is for falling, so that the conductivity of an oxygen 
ion conductivity solid electrolyte generally becomes low temperature depending on temperature. 
[0006] On the other hand, as shown in drawing 5 (b), SOFC30 of a supporting lamella type About the very thin 
electr ol>1;e thin film 32 of thickness, it is a fuel electrode with thick thickness (this is her eafter called "fuel electrode 
base material".). It supports by 34, and further, the air pole 36 with thin thickness is joined to the field of another side 
of the electrolyte thin film 32, it considers as the electrolyte electrode zygote 38, and the structure which faced across 
both sides of this electrolyte electrode zygote 38 with separators 40 and 40 is taken. 

[0007] Since resistance of the electrolyte thin fihn 32 is proportional to specific resistance and thickness, if the 
thickness is made thin even if the specific resistance of the electrolyte thin fihn 32 increases, it can lower resistance of 
the electrolyte thin film 32 whole. Therefore, SOFC30 of a supporting lamella type can lower operating temperatur e to 
about 700-850 degrees C, without reducing an output. Moreover, by this, since cheap stainless steel etc. can be used for 
an edge strip, low cost-ization of SOFC30 can be attained. Furthermore, since a heating up time is shortened and a gas 
seal is also easy-ized, the convenience of SOFC30 and endurance can be raised. 

[0008] Generally in SOFC30 of such a supporting lamella type, nickel and a cermet with the yttria stabihzed zirconia 
(this is hereafter called "8YSZ".) which has Zr02-8mol%Y203 presentation are used for the fuel electrode base 
material 34. Moreover, it is common to the electrolyte thin film 32 to use 8YSZ (for example, the volume 
"SOLIDOXIDE FUEL CELL VI" and on S.CSinghal M.Dokiya, p822-p829, reference.). 



http ://www4 . ipdl.ncipi . go , jp/c gi-bin/tran_web c gi_ej j e 



6/21/2006 



JP,2002-134131,A [DETAILED DESCRIPTION] 



Page 2 of 7 



[0009] 

[Problem(s) to be Solved by the Invention] A fuel electrode base material is for supplying fuel gas to near the 
electrolyte thin film, and discharging a resultant outside, and consists of a porous body which has gas permeability at 
the same time it delivers and receives an electron. Moreover, the 8YSZ itself is an ingredient with weak reinforcement. 
Therefore, a cell tends to break and the conventional supportiag lamella type SOFC using nickel-8YSZ as a fuel 

electrode base material has the problem that dependability is missing. 

[0010] On the other hand, if thickness of a fuel electrode base material is thickened, since the reinforcement of a fuel 
electrode base material will increase, dependability becomes high. However, when the thickness of a fuel electrode 
base material increases, there is a problem that gas permeability falls and the output of SOFC declines. Moreover, 
SOFC of a monotonous method has that raw material cost increases since the amount of the ingredient used increases, 
and the problem that the increase of the thickness of the whole stack and the power density per unit volume decline, so 
that a fuel electrode base material becomes thick, since it is common to be used as a stack which carried out two or 
more laminatings of this. 

[001 1] Moreover, in order to raise the output of the supporting lamella type SOFC, it is important to lower resistance of 
an electrolyte thin film. On the other hand, the oxygen ion conductivity of a solid electrolj^e is mostly decided by 
ingredient presentation. Therefore, in order to lower further resistance of the electrolyte thin film in low temperature, 
using the conventional 8YSZ(s) as an electrolj^e thin film, it is necessary to make thickness of an electrolyte thin film 
still thinner. However, since the function as a separator to separate reactant gas is also required, an electrolyte thin film 
will become difficult [ it / to secure airtightness ], if thickness becomes thin too much. Therefore, there is a limitation in 
the high increase in power of the supporting lamella type SOFC by thin-film-izing of an electrolyte membrane. 
[0012] It is reUable, high power is obtained and, moreover, the technical problem which this invention tends to solve is 
to offer the supporting lamella type SOFC with high power density per imit volume. 
[0013] 

[Means for Solving the Problem] In the supporting-lamella type solid oxide fuel cell equipped with the electrolyte 
electrode zygote which this invention joined the fuel electrode base material to one field of the electrolyte thin film 
which consists of the 1st solid electrolyte in which oxygen ion conductivity is shown in order to solve the above- 
mentioned technical problem, and joined the air pole to the field of another side of said electrolyte thin film, said fuel 
electrode base material makes it a summary to consist of a cermet of the 1st catalyst and the 2nd solid electr olyte in 
which the oxygen ion conductivity whose bending strength is 500 or more MP as is shown. 

[0014] If the 2nd solid electrolyte which has high intensity is used for a fuel electrode base material, the reinforcement 
of a fuel electrode base material will increase. Therefore, a cell stops being divided easily and the dependability of the 
supporting lamella type SOFC improves. Moreover, since thickness of a fuel electrode base material can be made thin, 
the power density per unit volume improves. 

[0015] In this case, said 1st solid electrolyte which constitutes an electrolyte thin film has the desirable scandia fully 
stabilized zirconia containing 9-12-mol % of scandia (Sc 203). The scandia fully stabilized zirconia containing the 
scandia of the specified quantity has high oxygen ion conductivity as compared with 8YSZ. Therefore, if this is used as 
an electrolyte thin film, the specific resistance of the electrolyte thin film itself can be lowered, and the output of the 
supporting lamella type SOFC can be raised further. 

[0016] Moreover, it is desirable to prepare the interlayer who consists of a cermet of the 2nd catalyst and the 3rd solid 
electrolj^e whose oxygen ion conductivity in 800 degrees C is 0.1 or more S/cm between said electrolyte thin films and 
said fuel electrode base materials. If the interlayer containing the 3rd solid electrolyte with high oxygen ion 
conductivity is prepared between an electrolyte thin film and a fuel electrode base material, the interfacial resistance of 
an electrolyte thin film and a fuel electrode base material will fall. Therefore, the generation-of-electrical-energy engine 
performance of the supporting lamella type SOFC can be raised further. 
[0017] 

[Embodiment of the Invention] Below, the supporting lamella type SOFC concerning the gestalt of 1 operation of this 
invention is explained at a detail. The supporting lamella-type SOFC sectional view which starts the gestalt of this 
operation at drawing 1 is shown. In drawin g 1 , the supporting lamella type SOFC50 takes the structure which faced 
across both sides of the electrolyte electrode zygote 60 with separators 62 and 62. Moreover, the electrolyte electrode 
zygote 60 is equipped with the electrolyte thin film 52, the fuel electrode base material 54, the air pole 56, and the 
interlayer 58. 

[0018] Introduction and the electrolyte thin film 52 are explained. The electrolyte thin film 52 is a thin film which 
consists of the 1st solid electrolyte in which oxygen ion conductivity is shown. As a solid electrolyte in which oxygen 
ion conductivity is shown, although various ingredients are known, even if it is which solid electrolyte in this invention, 
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it can use as an electrolyte thin film 52, and is not limited especially. 

[0019] Specifically as the 1st solid electrolyte used for the electrolyte thin film 52, YSZ which added 8-10-mol % of 
yttria as a stabilizing agent, the calcia fully stabilized zirconia (CSZ) which added 9-12-mol % of calcia (CaO) as a 
stabilizing agent, the scandia fully stabilized zirconia (ScSZ) which added 9-12-mol % of scandia (Sc 203) as a 
stabilizing agent are mentioned as a suitable example. Especially, since ScSZ has high oxygen ion conductivity as 
compared with other ingredients, it is sxiitable especially as the 1st solid electrolyte. 

[0020] When using ScSZ as the 1st solid electrolyte, 9-12-mol% of the scandia content in ScSZ is desirable. Since the 
oxygen ion conductivity of the electrolyte thin film 52 falls that a scandia content is less than [ 9mol% ], it is not 
desirable. Moreover, if a scandia content exceeds 12-mol%, since the oxygen ion conductivity of the electrolyte thin 
film 52 will fall, it is not desirable. The scandia content of ScSZ is 10-1 l-mol% still more preferably. 
[0021] Moreover, although the 1st solid electrolyte may be ScSZ which dissolved only scandia, it may carry out minute 
amount addition of yttria (Y203) or Seria (Ce02) further. When adding yttria further to ScSZ, as for the content, less 
than [ 2mol% ] is desirable. If a yttria content exceeds two-mol%, since the oxygen ion conductivity of the electr olyte 
thin film 52 will fall, it is not desirable. A yttria content is 0.5-l-mol% still more preferably. 

[0022] Moreover, when adding Seria further to ScSZ, as for the content, less than [ 2mol% ] is desirable. If the Seria 
content exceeds two-mol%, since the oxygen ion conductivity of the electrolyte thin film 52 will fall, it is not desirable. 
The Seria content is 0.5-l-mol% still more preferably. 

[0023] Moreover, the 1st solid electrolyte may be the complex of ScSZ and an alumina (aluminum 203). When making 
ScSZ and an alumina compound-ize, as for an alumina content, less than [ 2wt% ] is desirable to ScSZ. If an alumina 
content exceeds 2wt(s)%, since the oxygen ion conductivity of the electrolyte thin film 52 will fall, it is not desirable. 
An alimiina content is 0.5 - lwt% still more preferably. 

[0024] Furthermore, the 1st solid electr olyte may make yttria or either of Seria dissolve further to ScSZ, or may make 
both sides dissolve. Moreover, an alumina may be further compound-ized to ScSZ to which the 1st solid electrolyte 
made yttria, one side of Seria, or both sides dissolve. 

[0025] In addition, in the operating temperature of the supporting lamella type SOFC50, the thickness of the electrolyte 
thin film 52 is determined in consideration of combination with the quality of the material, the fuel electrode base 
material 54 mentioned later and an air pole 56, and an interlayer 58 so that predetermined oxygen ion conductivity and 
sufficient airtightness may be acquired. The thickness of the electrolyte thin film 52 is usually about 10-20 

micrometers. 

[0026] Next, the fuel electrode base material 54 is explained. The fuel electrode base material 54 is for supporting the 
electrolyte thin film 52, and the cermet of the 2nd solid electrolyte to which oxygen ion conductivity is indicated to be 
the 1st catalyst is used in the supporting lamella type SOFC50 concerning the gestalt of this operation. 
[0027] Here, what has high activity [ as opposed to fuel gas in the 1st catalyst which constitutes some fuel electrode 
base materials 54 ] is used. Specifically as such a catalyst, nickel (nickel), cobalt (Co), a ruthenium (Ru), etc. are 
mentioned as a suitable example. In the gestalt of this operation, even if it is which catalyst mentioned above, it can use 
as the 1st catalyst and is not limited especially. The content of the 1st catalyst in the fuel electrode base material 54 is 
defined according to the class of the 1st catalyst to be used, the actuation conditions of the supporting lamella type 
SOFC50, etc. so that a three-phase zone may be maintained and need properties, such as a coefficient of thermal 
expansion equivalent to an electrolyte, may be acquired whenever [ predetermined electronic conduction ] in the 
operating temperature of the supporting lamella type SOFC50. 

[0028] The ingredient which has high intensity is used for the 2nd solid electrolyte which constitutes some other fuel 
electrode base materials 54. Specifically, the 2nd solid electrolyte has the desirable ingredient whose bending strength 
is 500 or more MPas. In addition, bending strength here means the value measured about the sintered compact of 95% 
or more of relative density which consists only of the 2nd solid electr olyte. In order to obtain the supporting lamella 
type SOFC50 which has high dependabiUty, the 2nd soUd electrolyte has especially the desirable thing whose bending 
strength is 1000 or more MPas. 

[0029] As an example of the 2nd solid electrolyte which fulfills such conditions, the scandia fully stabilized zirconia 
containing 3-6-mol % of scandia (Sc 203) is mentioned as a suitable example, for example. If a scandia content 
becomes less than [ 3mol% ], since the oxygen ion conductivity of the fuel electr ode base material 54 will fall, it is not 
desirable. On the other hand, if a scandia content exceeds six-mol%, since the bending strength of the fuel electrode 
base material 54 will fall, it is not desirable. 

[0030] Moreover, as other examples of the 2nd solid electrolyte, the yttria stabilized zirconia containing 2-4-mol % of 
yttria (Y203) is mentioned as a suitable example, for example. If a yttria content becomes less than [ 2mol% ], since 
the oxygen ion conductivity of the fuel electrode base material 54 will fall, it is not desirable. On the other hand, if a 
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yttria content exceeds foiii-mol%, since the bending strength of the fuel electrode base material 54 will fall, it is not 
desirable. 

[0031] Next, an air pole 56 is explained. An air pole 56 is a thin film-like electrode joined by the field of another side 
of the electrolyte thin film 52. Generally the ingredient which has high electronic conductivity stably chemically xmder 
a hot oxygen ambient atmosphere is used for an air pole 56. Specifically as such an ingredient, the multiple oxide of 
noble metals, such as platinxmi, LaSrMn03, LaCaMn03, LaMgMn03 and LaSrCo03, and LaCaCo03 grade is 
mentioned as a suitable example. 

[0032] In this invention, even if it is which ingredient mentioned above, it can be used as an air pole 56 and limited 
especially. Moreover, an air pole 56 may be the complex of the ingredient and oxygen ion conductivity solid 
electrolytes, such as YSZ, which may contain only the ingredient mentioned above and were mentioned above. 
[0033] Next, an interlayer 58 is explained. An interlayer 58 consists of a cermet of the 2nd catalyst and the 3rd solid 
electrolyte in which oxygen ion conductivity is shown. Here, what has high activity [ as opposed to fuel gas in the 2nd 
catalyst which constitutes some interlayers 58 ] is used. Specifically as such a catalyst, nickel (nickel), cobalt (Co), a 
ruthenium (Ru), etc. are mentioned as a suitable example. In the gestalt of this operation, even if it is which catalyst 
mentioned above, it can use as the 2nd catalyst and is not limited especially. 

[0034] Moreover, the content of the 2nd catalyst in an interlayer 58 is defined according to the class of the 2nd catalyst 
to be used, the actuation conditions of the supporting lamella type SOFC50, etc. so that a three-phase zone may be 
maintained and need properties, such as a coefficient of thermal expansion equivalent to an electrolyte, may be 
acquired whenever [ predetermined electronic conduction ] in the oper ating temper atur e of the supporting lamella type 
SOFC50. Furthermore, an ingredient which may use the same ingredient as the 1st catalyst included in the fuel 
electrode base material 54, or is different may be used for the 2nd catalyst included in an interlayer 58. 
[0035] The ingredient which has high oxygen ion conductivity is used for the 3rd solid electrolyte which constitutes 
some other interlayers 58. Specifically, the 3rd solid electrolyte has the desirable ingredient whose oxygen ion 
conductivity in 800 degrees C is 0.1 or more S/cm. As an example of the 3rd solid electrolyte which fulfills such 
conditions, ScSZ containing 9-12-mol % of scandia (Sc 203) is mentioned as a suitable example, for example. If a 
scandia content becomes less than [ 9mol% ], since an interlay er's 58 oxygen ion conductivity will fall and a high 
output will not be obtained, it is not desirable. On the other hand, if a scandia content exceeds 12-mol%, since an 
interlay er's 58 oxygen ion conductivity will fall similarly, it is not desirable. The scandia content of ScSZ is 10-11 - 
mol% still more preferably. 

[0036] In addition, the point that ScSZ used as the 3rd soUd electrolyte may dissolve only scandia, or minute amount 
addition of any one or mor e sorts of yttria (Y203), Seria (Ce02), or the alumina (alimiinum 203) may be carried out 
further in addition to scandia is the same as that of the case where ScSZ is used as the 1st solid electrolyte. Moreover, 
when less than [ 2mol% ] makes a desirable point and an alumina compound-ize, the point of yttria and the addition of 
Seria that less than [ 2wt% ] is desirable is the same as that of the case of the 1st solid electrolyte mentioned above. 
Furthermore, the 1st solid electrolyte used for the electrolyte thin film 52 and the 3rd solid electrolyte used for an 
interlayer 58 may be the same quality of the materials, or may be the different quality of the material. 
[0037] Next, a separator 62 is explained. A separator 62 is for supplying fuel gas and oxidant gas to the fuel electrode 
base material 54 and an air pole 56, respectively. Therefore, gas-passageway 62a for supplying reactant gas is prepared 
in each separator 62, respectively. Moreover, a separator 62 is also a charge collector for taking out the electrical and 
electric equipment generated with the electrolyte electrode zygote 60. Therefore, the ingredients (for example, 
lanthanum chromite system oxide etc.) which fulfill conditions, such as stable being a thing, that electronic conduction 
nature is high, and having airtightness, in operating temperature are used for a separator 62. 

[0038] Next, an operation of the supporting lamella type SOFC50 conceming the gestalt of this operation is explained. 
Drawing 2 is the mimetic diagram showing the general relation between the open-circuit voltage of SOFC, and the 
output voltage actually obtained. Generally the open-circuit voltage of SOFC is decided by the presentation of the fuel 
gas supplied to a fuel electrode. Moreover, as shown in drawing 2 , the difference of open-circuit voltage and the output 
voltage obtained when a current is actually passed to SOFC, i.e., the magnitude of an overvoltage, is decided by 
magnitude of resistance of an electrolyte ingredient, reaction resistance of a fuel electrode, and reaction resistance of an 
air pole. In order to raise the output of SOFC, it is necessary to make this overvoltage small. 

[0039] On the other hand, if the operating temperature of SOFC is lowered, since the oxygen ion conductivity of an 
electr olyte ingredient will fall, resistance of an electrolyte ingredient increases and the rate of occupying to an 
overvoltage becomes high. In the conventional supporting lamella type SOFC, the technique of lowering resistance of 
the whole electrolyte ingredient is used by thin-fihn-iziag an electrolyte and supporting the thin-film-ized electrolj^e 
with a fuel electrode base material. 
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[0040] However, in the conventional supporting lamella type SOFC, it was common as a fuel electrode base material to 
have used the cermet of nickel-8YSZ. Although 8YSZ(s) have high oxygen ion conductivity relatively, bending 
strength is about 300 MPa(s) and has the fault that material strength is weak. Therefore, when this is used as an 
ingredient of a fuel electrode base material, a cell tends to break and there is a problem that dependability is missing. 
On the other hand, if a fuel electrode base material is thickened in order to avoid this, the gas permeability of a fuel 
electrode base material will fall. This serves as reaction resistance of a fuel electrode, and appears, and it becomes the 
cause of reducing an output. 

[0041] On the other hand, since the 2nd solid electrolyte with which the supporting lamella type SOFC50 concerning 
this invention has high intensity, such as YSZ which dissolved 2-4-mol% [ for example, ] yttria as a component of the 
fuel electr ode base material 54, and ScSZ which dissolved 3-6-mol % of scandia, is used, the reinforcement of the fuel 
electrode base material 54 becomes high. Therefore, a cell stops being divided easily and the dependability of the 
supporting lamella type SOFC50 improves, 

[0042] Moreover, the thickness can be made thin, without reducing the dependability, when the reinforcement of the 
fuel electrode base material 54 increased. For example, although the thickness needed to be set to about 1mm in order 
to have prevented the crack of a cell when nickel-8YSZ was used for a fuel electrode base material, according to this 
invention, thickness of the fuel electrode base material 54 can be made thin to about 0.3mm. Therefore, the gas 
permeability of the fuel electrode base material 54 improves, and the generation-of-electrical-energy output of the 
supporting lamella type SOFC50 impr oves. Moreover, the thickness of the whole stack which carried out the 
laminating of such a supporting lamella type SOFC50 also becomes thin, and its power density per unit volume 
improves. Furthermore, since the amount of the ingredient used decreases, the raw material cost of SOFCIO is 
reducible. 

[0043] Moreover, in the conventional supporting lamella type SOFC, 8YSZ(s) were used as an electrolyte thin film. 
The oxygen ion conductivity of the electrolyte in the operating temperature of the low-temperature actuation mold 
SOFC needs to make thickness of an electrolyte thin film still thinner, in order to lower resistance of an electrolyte thin 
film further, using 8 YSZ(s) as an electrolyte ingredient, since it is mostly decided by ingredient presentation. However, 
it will become difficult to maintain airtightness, if the thickness of an electrolyte thin film is too thin. Therefor e, there is 
a limitation in improvement in an output by electrolytic thin-film-izing. 

[0044] On the other hand, it replaces with the conventional 8YSZ(s) as an electrolyte ingredient, and if the solid 
electrolyte ingredient which has hyper oxia ion conductivity, such as ScSZ which dissolved the scandia of the specified 
quantity, is used, the specific resistance of the electrolyte thin film itself can be lowered. Therefore, even if the 
thickness of an electrolyte thin film is the same as that of the former, a high generation-of-electrical-energy output is 
obtained. 

[0045] Furthermore, in the conventional supporting lamella type SOFC, the electrolyte electrode zygote has a fuel 
electrode base material, an electrolyte thin film, and 3 layer structures of an air pole. In the supporting lamella type 
SOFC equipped with such an electrolyte electrode zygote, if the ingredient which has high intensity is used as a solid 
electrolyte which constitutes a fuel electrode base material, the interfacial resistance between an electrolj^e thin film 
and a fuel electrode base material will become large, and will become the cause of increasing an overvoltage. 
[0046] On the other hand, if the interlay er 58 containing the 3rd sohd electrolyte with high oxygen ion conductivity is 
made to intervene between the fuel electrode base material 54 and the electrolyte thin film 52 like the supporting 
lamella type SOFC50 concerning the gestalt of this operation and the electrolj^e electrode zygote 60 is made into 4 
layer structures, interfacial resistance between the electrolyte thin film 52 and the fuel electrode base material 54 can be 
made small. Therefore, increase of the overvoltage resulting from inter facial resistance is suppressed, and the 
generation-of-electrical-energy engine performance of the supporting lamella type SOFC50 improves further. 
[0047] Next, the manufacture approach of the supporting lamella type SOFC50 concerning the gestalt of this operation 
is explained. The supporting lamella type SOFC50 concerning the gestalt of this operation is producible with the 
following procedures. That is, first, the 1st catalyst and the 2nd sohd electrolyte are mixed by the predetermined ratio, 
and this is fabricated to tabular. In addition, as the shaping approach, various approaches, such as a press-forming 
method and a doctor blade method, can be used, and it is not limited especially. Subsequently, the acquired Plastic solid 
is sintered at predetermined temperature, and it considers as the fuel electrode base material 54. 
[0048] Next, the slurry containing the 2nd catalyst and the 3rd solid electrolyte is made to apply and sinter on the fuel 
electrode base material 54, and it considers as an interlayer 58. Subsequently, an interlayer's 58 front face is made to 
apply and sinter the slurry containing the 1st solid electrolyte, and it considers as the electrolyte thin film 52. 
Furthermore, the fiont face of the electrolyte thin fihn 52 is made to apply and sinter the slurry containing an air pole 
ingredient, and it considers as an air pole 56. Thus, if both sides of the obtained electr olyte electrode zygote 60 are 
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****(ed) with separators 62 and 62, the supporting lamella type SOFC50 equipped with structure as shown in drawing 
1 will be obtained. 

[0049] In addition, as the method of application of an interlayer 58, the electrolyte thin fihn 52, and an air pole 56, 
various approaches, such as screen printing, the brush applying method, a spray method, and a dipping method, can be 
used, and it is not Hmited especially. Moreover, when the optimal sintering temperature of each class is near, 
coincidence may be made to co-sinter two or more adjoining layers in the example mentioned above, although the fuel 
electrode base material 54, the interlayer 58, the electrolyte thin film 52, and the air pole 56 are made to sinter 
according to an individual, respectively. 
[0050] 

[Example] (Example 1) The supporting lamella type SOFC was produced according to the following procedures. First, 
nickel oxide and the powder which has Zr02-3mol%Y203 (this is hereafter called "3YSZ".) presentation were dried 
after carrying out weighing capacity so that it may be set to 4:6 by the weight ratio, and mixing with a ball mill for 24 
hours. This powder was fabricated to tabular with doctor blade shaping, it calcinated at 1000 degrees C, and the fuel 
electrode base material was obtained. The thickness of the obtained fuel electrode base material was about 0.3mm. 
[005 1] Next, nickel oxide and the powder which has a 99(Zr02-l lmol%Sc 203) wt%-aluminum203 lwt% (this is 
hereafter called "1 ISIA".) presentation were dried after carrying out weighing capacity so that it may be set to 4:6 by 
the weight ratio, and mixing with a ball mill for 24 hours. Next, the binder was added to this mixed powder and it 
considered as the slurry, and this slurry was apphed to the fuel electrode support surface with screen printing, it 
considered as the interlayer, and this was calcinated at 1300 degrees C. 

[0052] Next, the binder was added to 1 1 SI A powder, and it considered as the shape of a slurry, and this slurry was 
applied on the surface of the interlayer by dipping, it considered as the electrolyte thin film, and this was calcinated at 

1450 degrees C. 

[0053] Next, it was made to dry after carrying out weighing capacity of La0.8Sr0.2MnO3 (this is hereafter called 
"LSM".) and tiie 8YSZ powder so that it may be set to 8:2 by the weight ratio, and mixing with a ball mill for 24 hours. 
The binder was added into this air pole ingredient, and it appUed to the front face of an electrolyte thin film with screen 
printing, and consider ed as the air pole, and this was calcinated at 1 150 degrees C. Furthermore, the both sides of the 
electrolyte electrode zygote of 4 acquired layer structures were inserted with the separator, and the supporting lamella 
type SOFC was obtained. 

[0054] (Example 1 of a comparison) The supporting lamella type SOFC was produced according to the following 
procedures. First, nickel oxide and 8YSZ powder were dried after carrying out weighing capacity so that it may be set 
to 4:6 by the weight ratio, and mixing with a ball mill for 24 hours. This powder was fabricated to tabular with doctor 
blade shaping, it calcinated at 1000 degrees C, and the fuel electrode base material was obtained. The thickness of the 
obtained fuel electrode base material was about 1mm. 

[0055] Next, the binder was added to 11 SI A powder, and it considered as the shape of a slurry, and this slurry was 
applied to the fi-ont face of a fuel electrode base material by dipping, it considered as the electrolyte thin film, and this 
was calcinated at 1450 degrees C. 

[0056] Next, it was made to dry after carrying out weighing capacity of LSM and the 8YSZ powder so that it may be 
set to 8:2 by the weight ratio, and mixing with a ball mill for 24 hours. The binder was added into this air pole 
ingredient, and it applied to the front face of an electrolyte thin film with screen printing, and considered as the air pole, 
and this was calcinated at 1 150 degrees C. Furthermore, the both sides of the electrolyte electrode zygote of 3 acquired 
layer structures were inserted with the separator, and the supporting lamella type SOFC was obtained. 
[0057] The generation-of-electrical-energy trial was performed using the supporting lamella type SOFC obtained in the 
example 1 and the example 1 of a comparison. In addition, generation-of-electrical-energy temperature was made into 
750 degrees C, and used hydrogen for fuel gas. Moreover, oxygen or air was used for oxidant gas. 
[0058] The relation between the current density when supplying hydrogen to a fuel electrode and supplying oxygen to 
drawing 3 at an air pole, output voltage, and power density is shown. When the output voltage under the conditions of 
the same current density is compar ed, it turns out that the supporting lamella type SOFC of an example 1 has output 
voltage higher than the supporting lamella type SOFC of the example 1 of a comparison. Mor eover, in the case of the 
example 1 of a comparison, in the case of an example 1, it tums out to maximum output consistencies being about 0.7 
W/cm2 that the maximum output consistency is improving up to about 1.0 W/cm2. 

[0059] Moreover, the relation between the current density when supplying hydrogen to a fuel electrode and supplying 
air to drawin g 4 at an air pole, output voltage, and power density is shown. It sets to drawing 4 and the output voltage 
under the conditions of the same current density is similarly imderstood that the example 1 is higher than the example 1 
of a comparison. Moreover, in the case of the example 1 of a comparison, in the case of an example 1, it tums out to 
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maximum output consistencies being about 0.53 W/cm2 that the maximum output consistency is improving up to about 
0.7 W/cm2. 

[0060] The high maximum output consistency is obtained as compared with the conventional supporting lamella type 
SOFC for which the supporting lamella type SOFC obtained in the example 1 and the example 1 of a comparison all 
used 8YSZ(s) as an electrolyte thin film. This is because ScSZ with oxygen ion conductivity higher than 8YSZ is used 
as an electrolyte thin film. 

[0061] Moreover, the maximum output consistency with the supporting lamella type SOFC of an example 1 higher 
than the supporting lamella type SOFC of the example 1 of a comparison is obtained. Since 3YSZ(s) with 
reinforcement higher than 8YSZ are used for this as a component of a fuel electrode base material in the case of the 
example 1, it is because thickness of a fuel electr ode base material could be made thin and the gas permeability of a 
fuel electrode base material improved by this. Moreover, since the interlayer is prepared between the electrolyte thin 
film and the fiiel electrode base material in the case of the example 1, it is because the activity over fuel gas improved 
and the interfacial resistance between an electrolyte thin film and a fiiel electrode base material fell. 
[0062] As mentioned above, although the gestalt of operation of this invention was explained to the detail, alterations 
various in the range which is not limited to the gestalt of the above-mentioned implementation at all, and does not 
deviate from the sxmimary of this invention ar e possible for this invention. 
[0063] 

[Effect of the Invention] Since the cermet of the 1st catalyst and the 2nd solid-state solid electrolyte which has high 
intensity is used for this invention as a supporting lamella-type SOFC fiiel electrode base material, a cell stops being 
divided easily and it is effective in dependability improving. Moreover, since thickness of a fuel electrode base material 
can be made thin, it is effective in the power density per unit volume improving. 

[0064] Moreover, since the specific resistance of the electrolyte thin film itself falls when the scandia fully stabilized 
zirconia containing 9-12-mol % of scandia (Sc 203) is used as the 1st solid electrolyte which constitutes an electrolyte 
thin film, it is effective in the output of the supporting lamella type SOFC improving further. 

[0065] Furthermore, since the interfacial resistance of an electrolyte thin film and a firel electrode base material falls 
when the interlayer who consists of a cermet of an electr olj^e thin film and the 3rd solid electrolyte with the 2nd 
catalyst and the oxygen ion conductivity in low temperature high between fiiel electrode base materials is prepared, it is 
effective in the generation-of-electrical-energy engine performance of SOFC improving fiirther. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a supporting lamella-type SOFC outline block diagram concerning this invention. 

[Drawing 2] It is the mimetic diagram showing the open-circuit voltage of SOFC, and the general relation of the output 

voltage actually obtained. 

[Drawing 3] It is drawing showing the relation between the current density of the supporting lamella type SOFC at the 
time of using hydrogen and oxygen, and output voltage and power density as fuel gas and oxidant gas, respectively. 
[Drawing 4] It is drawing showing the relation between the current density of the supporting lamella type SOFC at the 
time of using hydrogen and air, and output voltage and power density as fuel gas and oxidant gas, respectively. 
[Drawing 5] Drawing 5 (a) is a self-supported film-type SOFC outline block diagram, and drawing 5 (b) is a supporting 
lamella-type SOFC outline block diagram. 
[Description of Notations] 

50 Supporting Lamella Type Solid Oxide Fuel Cell (Supporting Lamella Type SOFC) 

52 Electrolyte Thin Fihn 

54 Fuel Electrode Base Material 

56 Air Pole 

58 Interlay er 

60 Electrolyte Electrode Zygote 
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[Drawing 4] 
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